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1. A method for fabricating Salicide field effect 



transistors with improved borderless contacts openings 



comprising the steps\ of : 

on< 



providing a semiconductor substrate doped with a 
first conductive type \dopant; 

forming shallow treAch field oxide areas in and on 
said substrate surrounding and electrically isolating 
device areas on said on s>id--stab^trate; 

forming a gate oxi^fe Dayer on s\id device areas; 
10 depositing a coijductivdLLy doped/polysilicon layer on 

said substrate an# over sand device areas; 

patterning sai/d polysiliqon lj^yer to form gate 
electrodes over s[aid device 

forming lightl^ doped sourW/dtfain areas in said 
15 device areas adjacent to said/gate electrodes by ion 
implantation, using ^ secoj>d cqnductive type dopant; 

forming insulating sidewall ^pacers on the sidewalls 
of said gate electrodes; 

forming heavily doped source/dhrain contact areas in 
20 said device areas adjacent to saia insulating sidewall 
spacers by ion implantation a Seconal conductive type 
dopant; 

depositing a conformal metal layer\on said sod strata 
over said gate electrodes and said device areas; 
25 using a first thermal anneal to anneal said metal 

layer and thereby selectively forming a filicide layer 
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on said gate electrodes and on said source/drain 

> 

contact areas; \ 

selectively etching said remaining unreacted metal 
layer and thereby forming said Salicide field effect 
transistors; 

depositing a conformdo. etch stop layer; 
depositing an inter letfel dielectric layer; 
etching said borderlesaf contactjDpenings in said 
interlevel dielectric lay^f to said source/drain areas 
and extending over saicy fi<\ld oxide, wherein said 



etching results in ov 
said field oxide-sourcte/drai 
ion implanting a contact 



-etcked field oxide regions at 



iop 



»a interface; 
IAt 



of said second con- 



ductive type in said btorderlefes/ contact openings and in 
said substrate under ania adjacent to said over-etched 
field oxide regions; 

using a second thermal anneal to complete the phase 
transition of said metal silicide and concurrently 
activating said ion implanted contact dopant to form 
source/drain contact areas that a^e continuous around 
said over-etched field oxide regidfis* 



2. The method of claim 1, wherein said semiconductor 
substrate is single crystal silicon. 
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3. The method of claim 1, wherein shallow trench 
isolation is silicon dxide and has a depth of between 
about 2500 and 4500 Anbstroms and is coplanar with the 
surface of said substrate. 

4. The method of claim\l, wherein said conductively 
doped polysilicon layer pas a thickness of between 
about 1000 and 3000 Angstroms. 



10 5. The method of cla} 
titanium and is depo 
about 40 and 400 Angstroms 



wherein ^paid metal layer is 
to a thickness of between 



6. The method of clAim ,1, toh^rfcin said metal layer is 
15 cobalt and is deposited to d/thickness of between 
about 40 and 400 Angstroms, 



20 



7. The method of claim 1, wherein said unreacted metal 
is removed in a solution of N%0H, H 2 0 2 and H 2 0. 

8. The method of claim 1, wherein said first thermal 
anneal is carried out in nitrogen at a temperature of 
between about 600 and 750 degrees\ centigrade and for a 
time of between about 10 and 50 seconds. 
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9. The method of cla 



iim 1, 



wherein said first 



conductive type dopant* is a P-type dopant and said 

in N-1 



second type dopant is 



-type dopant for Salicide N- 



channel FETs, and the dopant types are reversed for P- 
channel salicide FETs. ^ 
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10. The method of claimtl, wherein said second thermal 
anneal is carried out in Initrogen at a temperature of 
between about 700 and 900\ degra&s centigrade and 10 
for a time of between ab0i\t 10 and \o seconds. 



iricatd\ng Salicidle field effect 

iss contacts openings 



>rder] 



Ld oxide areas in and on 



11. A method for fati 
transistors with improved b^ 
comprising the steps| of: 
15 providing a semi cfcnduc tor \ su^st^r ate doped with a 

first conductive type\ dopant; 

forming shallow trerh 
said substrate surrounding and electrically isolating 
device areas on said on said substrate; 
20 forming a gate oxide layer eta said device areas; 

depositing a conduct ively do^ed polysilicon layer on 
said substrate and over said device areas; 

patterning said polysilicon lajrer to form gate 
electrodes over said device areas; 
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forming lightly dop^d source/drain areas in said 
device areas adjacent to said gate electrodes by ion 
implantation, using a second conductive type dopant; 

forming insulating sidewall spacers on the sidewalls 
of said gate electrodes;' 

forming heavily doped \source/drain contact areas in 
said device areas adjacent to said insulating sidewall 
spacers by ion implantatiqp a second conductive type 
dopant; 

depositing a confornyefl titanium met^l layer , on said 
substrate over said g^te electrodes and\ said device 
areas; 

using a first thejrmal annual Ao anneal said metal 

stLectiveli forming a titanium 
.d gate etLecfcnodes and on said 



layer and thereby se 
silicide layer on sa 



source/drain contact kreas; \ / V 

selectively etching a^i^^epiaining unreacted metal 
layer and thereby forming said\Salicide field effect 
transistors; 

depositing a conformal etch Atop layer; 
depositing an inter level dielectric layer; 
etching said borderless contact openings in said 
interlevel dielectric layer to saM source/drain areas 
and extending over said field oxide, wherein said 
etching results in over-etched fielid oxide regions at 
said field oxide-source/drain area interface; 
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ion implanting a contact dopant of said second con- 
ductive type in said bbrderless contact openings and in 
said substrate under and adjacent to said over-etched 
field oxide regions; \ 

using a second thermal anneal to complete the phase 
transition of said metal silicide and concurrently 
activating the ion implanted contact dopant to form 
source/drain contact are^s that are continuous around 
said over-etched field o: 

12. The method of cl^im ]\l, wherein s\aid semiconductor 
substrate is single fcrystal silicon. 



13. The method of qlaim lly wherein shallow trench 
15 isolation is silicon >oxid€j/ And has a depth of between 

about 2500 and 4500 Angstronqs and is coplanar with the 
surface of said substrate. 

14. The method of claim 11, Wherein said conductively 
20 doped polysilicon layer has aythickness of between 

about 1000 and 3000 Angstroms. 



25 



15. The method of claim 11, wharein said metal layer 
is titanium and is deposited to \ thickness of between 
about 40 and 400 Angstroms. 
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16. The method of claim 11, wherein said metal layer 
is cobalt and is deposited to a thickness of between 
about 40 and 400 Angstroms. 

5 17. The method of claim 11, wherein said unreacted 

metal is removed in a solution of NH 4 OH, H 2 0 2 and H 2 0. 



18. The method of claim 111, wherein said first thermal 
anneal is carried out in^hitrogen at a temperature of 
10 between about 600 an/ 75o\ degrees (centigrade and for a 



time of between about 10 



id 50 seconds. 
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19. The method of claim lj 



erein said first 
-type dopant and said 
second type dopant is\an N^type dopant for Salicide N- 
channel FETs, and the dopan|(: types are reversed for P- 
channel salicide FETs. 



conductive type dopant is 



20. The method of claim 11, \ wherein said second 
20 thermal anneal is carried ou-ft in nitrogen at a 

temperature of between about V00 and 900 degrees 
centigrade and for a time of between about 10 and 
50 seconds. 



21. Salicide field effect transistors with improved 
borde^Less contacts openings comprised of: 

29 



TSMC99-274 



« • 



m 



m 
ru 

Is 

W 

ru 
ru 

ru 
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a semiconductor substrate doped with a first 
conductive ftype dopant and having device areas 
surrounded lurid electrically isolated shallow trench 
field oxide uareas; 

a gate oxide layer on said device areas , and a 
conductivelyttdoped patterned polysilicon layer second 
conductive type dopant over said device areas for gate 
electrodes; 

lightly doped source/drain areas with said second 
conductive type\\ dopant in said device areas adjacent to 

D \j) said gate electtfpdes and an insulating sidewall spacers 

£3 " \\ 

on the sidewallsuof said gate electrodes; 

heavily doped \f irst source/drain contact areas 

composed of said Second conductive type dopant in said 

15 device areas adjacjbnt to said insulating sidewall 

spacers 

a silicide laye^r on said gate electrodes and on 
said source/drain contact providing said Salicide field 
effect transistors; 
20 a conformal barrier layer, and an inter level 

dielectric layer on said Salicide field effect 
transistors; 

borderless contact openings in said interlevel 
dielectric layer and sakd barrier layer to said 
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source/drain areas and extending over said field oxide 
with unintentional over-etched field oxide regions at 
said fieltt oxide-source/drain area interface; 

a dopant composed of said second conductive type in 
EST (l/'said substrate under and adjacent to said over-etched 

V \ 

field oxideA regions in said borderless contact 
openings providing said source/drain contact areas 
with a continuous doped region around said over-etched 
field oxide regions. 
10 

P 22. The structure of claim 21, wherein said 

hue 

j!p semiconductor substrate is single crystal silicon, 

£13 

fj] 23. The structure of claim 21, wherein said silicide 

L 15 layer is titanium silicide. 

ru 
ru 

SJ 



24. The structure of claim 21, wherein said silicide 
Ik layer is cobalt silicide. 

20 25. The structure of claim 21, wherein said first 
conductive type dopant is a P-type dopant and said 
second type dopant is an N-type dopant for Salicide N- 
channel FETs, and the dopant types are reversed for P- 
channel salicide FETs. 
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